Biochemical and functional identification of a novel dopamine receptor subtype in rat brown adipose tissue. Its role in modulating sympathetic stimulation-induced thermogenesis.
Various dopamine (DA) agonists including propylnorapomorphine, lisuride, bromocriptine, apomorphine and quinpirole were found to reduce adenylate cyclase activity in rat brown adipose tissue homogenates. These inhibitory effects were antagonized, with a very low stereoselectivity, by DA receptor antagonists with the following rank order of potency: haloperidol > (+)-butaclamol > or = (-)-butaclamol >> clozapine > or = (-)-sulpiride > or = (+)-sulpiride > or = eticlopride, but not by the alpha-2 adrenoceptor antagonists, phenoxybenzamine and yohimbine or the serotonin receptor antagonists, ketanserin and metergoline. The selective D1 agonist, fenoldopam, was completely inactive in modifying the basal enzyme activity. DA as well as various DA agonists (lisuride > propylnorapomorphine > bromocriptine > apomorphine > quinpirole) dose-dependently reduced the stimulation of adenylate cyclase activity induced either by forskolin or by the beta adrenoceptor agonist, (-)-isoproterenol. Similar results were obtained also in dispersed brown adipocytes. We also found that DA and various DA receptor agonists induced a significant decrease of beta adrenoceptor-stimulated glycerol and nonesterified fatty acids release from brown adipocytes. This effect was selectively antagonized by haloperidol and butaclamol. Thus, the receptors present on the BAT membranes appear to be dopaminergic in nature although they differ from the classical D2 receptor for the following: 1) the low affinity for the most selective D2, D3 and D4 receptor agonist and antagonist (quinpirole, sulpiride and clozapine); 2) the absence of stereoselectivity for various DA antagonists (butaclamol and sulpiride); and 3) the lack of detectable mRNA encoding D2 or D3 DA receptors.(ABSTRACT TRUNCATED AT 250 WORDS)